Molecular analysis of the mechanism of potassium uptake through the TRK1 transporter of Saccharomyces cerevisiae.
The TRK-HKT family of K(+) transporters mediates K(+) and Na(+) uptake in fungi and plants. In this study, we have investigated the molecular mechanism involved in the movement of alkali cations through the TRK1 transporter of Saccharomyces cerevisiae. The model that best explains the activity of ScTRK1 is a cotransport of two K(+) or Rb(+), both of which bind the two binding sites of ScTRK1 with very high affinities in K(+)-starved cells. Na(+) can be transported in the same way but it exhibits a much lower affinity for the second binding site. Therefore, only at critical concentration ratios between K(+) and Na(+), or Rb(+) and Na(+), the transporter takes up Na(+) together with K(+) or Rb(+). Mutation analyses suggest that the two binding sites are located in the P fragment of the first MPM motif of the transporter, and that Gln(90) is involved in these binding sites. ScTRK1 can be in two states, medium or high affinity, and we have found that Leu(949) is involved in the oscillation of the transporter between these two states. ScTRK1 mediates active K(+) uptake. This is not Na(+)-coupled and direct coupling of ScTRK1 to a source of chemical energy seems more probable than K(+)-H(+) cotransport.